




















$A,$ $B$ $\mu_{A},$ $\mu_{B}$
2. 1 $\mu_{A}$ (i), ( ) A
(i) $\mu_{A}:Rarrow[0,1]$ ,
(ii) $m$ :
$\{\begin{array}{l}\mu_{A}(m)=1,\mu_{A}(\cdot) is nondecreasing on (-\infty)m],\mu_{A}(\cdot) is nonincreasing on [m, +\infty).\end{array}$
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A (li) $m$ $A$ enter $m_{A}$
i $B$ , $C$ center $m_{B}$ , $m_{c}$
$F$
$R\subset F$
2. 2 $F$ $A,$ $B$
$A\preceq B\Leftrightarrow def\{\begin{array}{l}(i) m_{A}\leq m_{B},(ii) m_{A}\leq\exists c\leq m_{B}such that[\mu_{A}(x)\leq\mu_{B}(x)\mu_{A}(x)\geq\mu_{B}(x) \forall x>c\forall x<c.’\end{array}$
Dubois-Prade
(fuzzy $\max$ order)
2. 1 a $,$ $b$ 32
$a\preceq b\Leftrightarrow a\leq b$ .
2. 1 2. 2 $F$
2.3 $L:Rarrow R$
(i) $L(x)=L(-x)$ $\forall x\in R$ ,
(ii) $L(x)=1$ iff $x=0$ ,
(iii) $L$ $[0, +\infty)$ ,
(iv) $x_{0}= \inf\{x>0|L(x)=0\}$ $0<x_{0}<+$
$L$ (shape function) (iv) $X_{0}$ $L$
2. 4 $m$ $\alpha$ A
$\mu_{A}$
$L$
$\mu_{A}(x)=L((x-m)/\alpha)\vee O$ , $x\in R$ , (2.1)
A $L-$
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(2. 1) $m$ 2. 1 $A$ oenter (2.1) $\alpha$ A




2. 2 $L$ $x_{0}$
$A=(m, \alpha)_{L},$ $B=(n, \beta)_{L}$ ,
$\alpha\geq 0,$ $\beta\geq 0$,




3. 1 $0\leq\lambda\leq 1$ $A=(m, \alpha)_{L},$ $B=(n, \beta)_{L}$
$A\leq B\lambda\Leftrightarrow def\{\begin{array}{l}(i) A\preceq B,or(ii) \lambda_{X_{0}}|\alpha-\beta|<n \text{ } m<x_{0^{|\alpha-\beta|}},or(iii) 1 n-m1<\lambda x_{0}(\beta-\alpha).\end{array}$
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$A\leq B\lambda\Leftrightarrow de1^{\backslash }\{\begin{array}{l}(i) A\preceq B,or(ii) 0<\lambda x_{0}(\beta-\alpha)\leq|n-m|<x_{0}(\beta-\alpha),or(iii) 0<n-m<\lambda x_{0}|\alpha-\beta|,or(iv) m=n and \alpha<\beta.\end{array}$
3. 2 $A=(m, \alpha)_{L},$ $B=(n, \beta)_{L}$
$A\succ\prec B\Leftrightarrow$ [neither $A\preceq B$ nor $B\preceq A$ holds].
$def$
3. 1 3. 1 2 case
(i) case $A\succ\prec B$
3. 2 $A=(m, \alpha)_{L},$ $B=(n, \beta)_{L},$ $C=(l, \gamma)_{L},$ $\mu\geq 0$ $0$
(i) A $\leq B\lambda\Rightarrow\mu A\leq\lambda\mu B,$ $A\oplus C\leq\lambda B\oplus C$ ,
(ii) A $\leq B\lambda\Rightarrow\mu A\leq\mu B\lambda,$ $A\oplus C\leq B\lambda\oplus C$ .
3. 1 3. 1 2 $L-$
3. 3 3.1 $\lambda=0$ or 1
$A\leq B0\Leftrightarrow m\leq n$
$A\leq B1\Leftrightarrow\{\begin{array}{l}(i) A\preceq Bor(ii) |m-n|<x_{0}(\beta-\alpha)\end{array}$
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$A\leq 0B\Leftrightarrow\{\begin{array}{l}(i) A\preceq Bor(ii) |m-n|<x_{0}(\beta- \text{ }\end{array}$
$A\leq 1B\Leftrightarrow\{\begin{array}{l}(i) m<nor(ii) m=n and \alpha\leq\beta\end{array}$
L- center deviation parameter $x$ ,
$y$ $xy$ L- $A=(m, \alpha)_{L}$ $xy$ , $\alpha$)
$x_{0}=1$
3. 4 $A=$ 2 $\alpha)_{L},$ $B=(n, \beta)_{L},$ $C=(l, \gamma)_{L}$.
$m<{\rm Min}\{n,$ $l\}$ and $\alpha<{\rm Min}\{\beta,$ $\gamma\}$
$0<\lambda<1$ 3. 1
$t)_{A}4,$ $B,$ $C$ A
$xy$ 2 $A,$ $B$ $\gamma_{AB}$ o
3. 2
$A_{j}=(m_{j}, \alpha_{j})_{L}$ , $i=1,2,$ $\cdots,$ $N$
$m_{j}<m_{i+1}$
$i=1,2,$ $\cdots$ , $N$ - $l$ (3.1)
$\alpha_{j}>\alpha_{i+1}$
$A_{i}\succ\prec A_{i+1}$ , $i=1,2,$ $\cdot\cdot,$ $N-1$ , (3.2)
$\gamma_{A_{i-1}A_{j}}<\gamma_{A_{j}A_{i+1}}$ , $i=2,3,$ $\cdots,$ $N-1$ . (3.3)
$=1,2,$ $\cdots,$ $N$
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$\lambda_{ki}=\frac{m_{k}-m_{i}}{\alpha_{i}-\alpha_{k}}$ , 1,2, $\cdots,$ $N$, $i\neq k$
$0<\lambda_{12}<\lambda_{23}<\cdots<\lambda_{k-1,k}<\lambda_{k,k+1}<\cdots<\lambda$ $N$- $l$ , $N<1$
$\leq\lambda$
$A_{1}$ is the smallest one among $\{A_{1}, A_{2}, \cdots, A_{N}\}$ if $0\leq\lambda\leq\lambda_{12}$ ,
$A_{2}$ is the smallest one among $\{A_{1}, A_{2}, \cdots, A_{N}\}$ if $\lambda_{12}<\lambda\leq\lambda_{23}$ ,
:. :.
$A_{k}$ is the smallest one among $\{A_{1}, A_{2}, \cdots , A_{N}\}$ if $\lambda_{k-1,k}<\lambda\leq\lambda_{k,k+1}$ ,
: :
$A_{N}$ is the smallest one among $\{A_{1}, A_{2}, \cdots , A_{N}\}$ if $\lambda_{N-1,N}<\lambda\leq 1$ .
3. 3
$A_{j}=(m_{i}, \alpha_{j})_{L}$ , $i=1,2,$ $\cdots,$ $N$
$m_{i}<m_{i+1}$ .
$i=1,2,$ $\cdots$ , N-l
$\alpha_{j}>\alpha_{i+1}$
$A_{i}\succ\prec A_{i+1}$ , $i=1,2,$ $\cdots,$ $N-1$ ,
$\gamma_{A_{i-1}A_{j}}>\gamma_{A_{j}A_{i+1}}$ , $i=2,3,$ $\cdots,$ $N-1$ . (3.4)
$k=1,2,$ $\cdots,$ $N$




$A_{1}$ is the smallest one among $\{A_{1}, A_{2}, \cdots, A_{N}\}$ if $\lambda_{12}\leq\lambda\leq 1$ ,
$A_{2}$ is the smallest one among $\{A_{1}, A_{2}, \cdots, A_{N}\}$ if $\lambda_{23}<\lambda\leq\lambda_{12}$ ,
$:$ :
$A_{k}$ is the smallest one among $\{A_{1}, A_{2}, \cdots, A_{N}\}$ if $\lambda_{k,k+1}<\lambda\leq\lambda_{k-1,k}$ ,
:. :
$A_{N}$ is the smallest one among $\{A_{1}, A_{2}, \cdots , A_{N}\}$ if $0\leq\lambda\leq\lambda_{N-1,N}$ .
3. 2 3. 3 $\leq\lambda$ $\leq^{\lambda}$
(3.1) (3.2) (3.1)
$m_{j}<m_{i+1}$








$A\leq B\lambda\Leftrightarrow def\{\begin{array}{l}(i) A\preceq Bor(ii) 0<\lambda(m-n)<\lambda|\alpha-\beta|\leq m-nor(iii) 0<n-m<\lambda|\alpha-\beta|or(iv) m=n and \alpha<\beta\end{array}$
$A\leq^{\lambda}B\Leftrightarrow def\{\begin{array}{l}(i) A\preceq Bor(ii) 0<\lambda(n \text{ } m)<\lambda|\alpha-\beta|\leq n-mor(iii) 0<m-n<\lambda|\alpha-\beta|or(iv) m=n and \alpha<\beta\end{array}$
N. Furukawa: A Parametric Total Order on Fuzzy Numbers and a Fuzzy Shortest
Route Problem, optimization vol. 30 (1994), 367-377.
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